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ABSTRACT 


Background: There is increasing evidence that lactate and hyperlactatemia can be a marker for the outcome in 
critically ill children. Objective: Our study aimed to describe the prognostic value of increased serum lactate in 


critically ill children and its association with worse outcome. 


Patients and methods: This prospective observational (cohort) study was carried out in Pediatric Intensive Care 
Unit (PICU) and Clinical Pathology Department at Zagazig University Hospitals over a period of 6 months started 
from august 2018 till January 2019, it included 86 critically ill children. The study was approved by Ethics 


Committee, Faculty of Medicine, Zagazig University. 


Results: Serum lactate was significantly higher among died cases than survived. Conclsuion: Hyperlactatemia in 
critically ill children is associated with worse outcome in critically ill patient in PICU. 
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INTRODUCTION 

Critically ill children due to various underlying 
disease processes often have diminished tissue 
perfusion. Delay in recognition of hypoperfusion leads 
to development of multi-organ dysfunction syndrome 

(MODS). This result in morbidity and increased 
mortality until it is timely recognized and promptly 
reversed ®. 

These patients need intensive monitoring of organs 
functions such as functions related to the 
cardiovascular, the respiratory, and the neurological 
systems. Most critically ill patients are transferred to 
the intensive care unit (ICU) for close monitoring ®. 

Albumin ®, lactic acid “, procalcitonin ©, 
glucose , PaO: ” and nutritional status ® have been 
reported as indicators of the risk of mortality in patients 
who are severely ill. 

Lactic acid (LA), a by-product of anaerobic 
metabolism has been used as a biomarker and indicator 
of tissue hypoxia. This tissue hypoxia may result from 
respiratory or circulatory disorders ®. 

There is increasing evidence available that clinical 
signs lag biomarkers like lactate and tissue 
hypoperfusion do not always show clinical signs, 
hyperlactatemia can be the only marker for this 
disorder “>”, 

We report the incidence of hyperlactatemia and its 
relationship with outcome in critically ill children 
admitted in PICU. 


SUBJECTS AND METHODS 

This study was carried out in Pediatric Intensive 
Care Unit (PICU) and Clinical Pathology Department 
at Zagazig University Hospitals over a period of 6 
months started from August 2018 till January 2019, it 
included 86 critically ill children. 


OROS 


Ethical approval 

This study was approved by the 
Institutional Review Board (IRB) and was done 
after ethical approval of the Ethical Committee of 
Research Centre in Zagazig University Hospital and 
informed written parental consent from every subject 
that participated in this work. 
Inclusion Criteria: Patients admitted to PICU for 
more than 24 hours and aged from 1 month to 16 years 
including both males and females. 
Exclusion Criteria: Patients whose parents refused 
participation in the study. Neonates aged < 28 days and 
patients who stayed in the PICU for < 24 hours. 


All the participating patient were subjected to the 
following: 

I-Full detailed history including: 

a- Personal history included age, sex. 

b- History of present illness. 

c- Past history of previous hospitalization, PICU 
admission, medications, blood or blood products 
transfusion. 

d- History of immunization. 

e- Developmental and nutritional history. 

f- Family history. 


H-Full clinical examination: 

l-General examination 

2-Chest examination. 

3- Significant congenital anomalies. 

4- Neurological examination: including reflexes, 
muscle tone, activity, cranial nerves and any abnormal 
movements. 

5- Cardiac examination: for auscultation of the heart 
sounds and detection of any congenital heart diseases 
or signs of heart failure or murmurs. 
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6-Abdominal examination: for any abnormality or 
organomegaly (hepatosplenomegaly). 

7- Examination of the external genitalia and back. 
I-Prediction of mortality and evaluation of illness 
severity: 

Laboratory Investigations as: 

1- Complete blood count 

2- C reactive protein 

3 - Serum albumin- serum bilirubin 

4- Creatinine 

5- Lactate. 

Venous blood samples for laboratory tests 
were collected from all patients in 3 different tubes as 
follows: 
1-Tube containing ethylene diamine tetra-acetic acid 
(EDTA) and analysed with a Beckman Coulter LH 780 
hematology analyser within maximum 1 hour of 
sample collection. 

2- Plain tube for CRP, albumin, bilirubin and creatinine 
3- Fluoride tube for lactate estimation 

The platelet indices of the patients were analyzed in 
whole blood. 3 ml of venous blood sample was drawn 
under complete aseptic conditions (alcohol swab 70%). 
CBC parameters including platelet count, mean platelet 
volume (MPV) and platelet distribution width (PDW) 
were assessed. 

Follow up: 

The follow up of cases was done over 24 hours for 


- Arterial blood gases and pH every 12 hours. 

- Pulse oximetery continuously during the study. 

- Clinical data: Heart rate, respiratory rate and chest 
retractions every 12 hours. 

- Length of PICU stay. 

- Outcome. 

Documentation was done for any clinical 
deterioration, apnea, worsening hypercapnia, 
hypoxia and the need for invasive ventilation. 


Statistical analysis 

Data collected throughout history, basic 
clinical examination, laboratory investigations and 
outcome measures were coded, entered and 
analyzed using Microsoft Excel software. Data were 
then imported into Statistical Package for the Social 
Sciences (SPSS version 20.0) software for analysis. 
According to the type of data qualitative were 
represented as number and percentage, quantitative 
continues group were represented by mean + SD, 
range, median, and interquartile range, the 
following tests were used to test differences for 
significance; difference and association of 
qualitative variable by Chi square test (X°). 
Differences between quantitative independent 
groups by t test or Mann-Whitney. P value was set 
at <0.05 for significant results & <0.001 for high 
significant result. 


1 week by: 


RESULTS 
Table (1): CRP and lactate. 
Mean 
Median 


Standard Deviation 


69.19288 0.60714 
Minimum eS S D 
Maximum 379.00 


The most frequent cause of admission was respiratory disorders as shown in table 2. 





Table (2): Age, sex, PRISM Score, predicted death rate and cause of admission distribution 


Age / Years 
PRISM 
Score | Medin o S WD 
Predicted 
Death Rate 

| tC Ci‘ O 





osso Hee ES E O 
_ Mae | č ® | _____ _ 45 
Geo 


Cause of 
admission 


involved) 


Neurological 15.1% 
— Renal S 9S 10.6% 
Tota 8H 100.0 


Among studied group (N=86). This table shows that the percentage of mortality was 26.7% 
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Table (3): Outcome distribution among studied group 
eae ee rrr eee 
ied HT 
seats 


oO ied@ | HT 
Total | 8H 00 


PRISM score and predicted death rate were significantly higher among died cases (Table 4). 





Mortality 


Table (4): Age, Sex, PRISM Score and predicted death rate distribution between died and survived 


cases. 
(N=23) (N=63) Whitney/ X? 





Platelets (PLT) count and albumin were significantly lower among died cases than survived but CRP and lactate 
were significantly higher among died cases than survived (Table 5). 


Table (5): CBC and laboratory parameters distribution between died and survived cases 


a a 
(N=23) (N=63) Whitney/ t 
CRP (mg/L) 


Diner’ Buih 0.2540.01 0.1740.04 1.225 0.224 


(mg/dL) 
3.38+0.51 3.78+0.56 -2.279 0.025 


Creatinine 
(umol/kg/day 0.76+0.02 0.79+0.03 -0.102 0.919 





Lactate (mg/dL) 2.39+0.47 1.4+0.31 9.669 
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DISCUSSION 

Our study aimed to describe the prognostic value of 
increased serum lactate in critically ill children and its 
association with poor outcome. 

In the current study the patients were 
represented as 46 female with percentage of 53.5% and 
40 male with percentage of 46.5%. 

Our study showed that there was no significant 
differences between died and survived as regard age or 
sex and this was in agreement with Isguder et al. 
who reported that there was no difference between age 
and sex distribution of survivor and non survivors 
children. On the other hand, Ye et al. “” found that age 
was significantly different between survivors and 
nonsurvivors as mortality rate was lower among older 
children. 

Also, our results showed that PRISM score 
and predicted death rate were significantly higher 
among died cases and these results were in agreement 
with Wang et al. “”), Gemke and van Vught “° and 
Brady et al. “ who concluded that PRISM III score is 
a valid measure of illness severity in the first 24 hours 
after admission and reflects the clinical picture of a 
child during the early admission period and is an 
important tool in predicting mortality and clinical 
outcomes in the pediatric population. 

Complete blood count parameters 
distributions in our patient showed that platelet count 
was lower among died cases than survived ones and this 
was in agreement with many studies covering different 
age groups. In the neonatal period Elmoneim et al. “° 
concluded that platelets count drop within the first 7 
days of life independent of thrombocytopenia can be 
used to predict increased mortality, and the 
development of later severe morbidities in critically ill 
preterm neonates. Also Rastogi et al. “® were in 
agreement as they reported that decrease in platelet 
count among preterm neonates is associated with 
increased mortality. 

In the pediatric age group supporting our 
results Agrawal et al. “”, Isguder et al. °° and Ye et 
al. "» studies which concluded separately that high 
mortality was observed in children with 
thrombocytopenia. 

Also, in adults, there were Zhang et al. 99, 
Zhang et al. 0”, Zampieri et al. °. These studies 
demonstrated that critically ill patients with a low 
platelet count survived for a shorter time than those 
with normal platelet count. 

In addition, CBC and other laboratory 
parameters including total bilirubin, direct bilirubin, 
albumin and creatinine were assessed and found that 
albumin was lower among died cases than survived and 
this was observed also by Erdogan et al. °” and Leite 
et al. ® who concluded that hypoalbuminemia at PICU 
admission was found to predict mortality in critically ill 
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children, and shown to be associated with a higher 
mortality rate. 

Regarding serum lactate it was found to be 
higher among died cases than survived ones and this 
result was in agreement with many studies which 
demonstrated that either admission lactate or peak 
lactate concentration were associated with mortality in 
adults (Kruse et al. °, Gustavsson et al. ?® and 
Martin et al. °’) and also goes hand in hand with a 
number of studies which verified the use of 
hyperlactatemia as a prognostic index in critically ill 
children who are admitted to the PICU (Koliski et al. 
25, Morris et al. °° and Isguder et al. "’). 

Also, we noticed that CRP was significantly 
higher among died cases than survived ones and this 
was similarly reported by Isguder et al. °° and Ye et 
al.“ who demonstrated that CRP, was higher in the 
nonsurvivors group and was associated with mortality. 


CONCLUSION 
Hyperlactatemia in critically ill children is 
associated with worse outcome in critically ill patient 
in PICU. 


RECOMMENDATIONS 

Multicentre studies recruiting more infants with 
larger samples are recommended for better assessment 
of the prognostic value of hyperlactatemia. 
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